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Abstract 
The purpose of this research is to determine the position of three-dimensional modeling and digital visualization within the scope
of concept and product development process in the undergraduate education in Middle East Technical University Faculty of
Architecture Department of Industrial Design, designate the problems that the students encounter during the integration of these
methods to the design process, and finally question how these methods can be incorporated into design education in order to
influence the design process positively. The timing, content and structure of visualization and modeling courses within the 4-year
undergraduate design education and the relationship of the knowledge given in these courses with the design studio should be
considered. 
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1. Introduction 
The emerging technology have led to significant alteration in the discipline of industrial design; facilitated the
access of the product designer to the results closer to end product with the techniques of model making, digital
visualization and rapid prototyping within the scope of the design process. This situation directly influences
industrial design education. 
In the last few decades, the students predominantly used methods such as hand drawing and mock-up in order to
describe and express the products they designed in industrial design studio courses, while today three-dimensional
modeling, photorealistic digital visualization and prototyping techniques are more preferably used. Along with this
change, the digital visualization is emerging to play a more significant role in the design process. On account of this
the current structure and timing of three-dimensional modeling and digital visualization both in 4 year design
education and within the design studios should be reconsidered.  
 
2. Three Dimensional Modeling and Digital Visualization in Industrial Design Education 
The current industrial design education model in METU comprises three compulsory courses that provide 3D 
modeling and digital visualization education in the undergraduate curriculum, namely ID 290 Elementary Workshop
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Practice and Computer Literacy in Design, ID 390 Summer Practice in a Production Establishment and Computer 
Literacy in Design, and ID 311 Computers in Design.  
 
ID290 is given as a summer practice course in the first year, whose computer related part is consisted of teaching 
pixel-based Photoshop, vector-based Illustrator for 2D graphics, and Rhinoceros for 3D modeling. After the first 
year summer practice, project visualization with 3D methods is not expected for the second year juries of Industrial 
Design studio courses. ID 390, as two weeks of summer practice in the second year, focuses on three-dimensional 
modeling, and particularly Rhinoceros trainings. Subsequently, with the beginning of the third year, 3D visualization 
of the design projects is required for the jury submissions. The other compulsory course, ID 311 Computers in 
Design, is given in the first semester of the third year. The course emphasizes digital visualization and rendering 
with 3DS Max. The additional purpose of the course is to introduce different software related to the discipline. 
 
The aim of this research is to evaluate this current structure and timing of three-dimensional modeling and digital 
visualization both in 4 year design education and within the design studios; attain directives concerning how and 
when 3D modeling should be integrated to design education and offer a more effective design process to the 
students, and consequently make suggestions to restructure the existing education model. 
2.1 Methodology 
The research method consists of the survey questions that are generated from the individual interviews with 
unstandardized questions that have been applied to 10 new graduates, which are at most 3-year graduates. 
Consequently, the questionnaire is implemented to the proportionate sampling of third and fourth grades in METU 
Industrial Design 2011-2012 academic year undergraduates -each grade composed of 25 students with equal ratio of 
females and males- depended on their availability. 
2.2 Findings and Conclusions  
 
Students’ software preferences are consistent with the education program. According to the results, students mostly 
prefer Rhinoceros and 3D Studio Max software for modeling. For rendering, Vray for Rhino has a simplistic and 
practical interface, which is user-friendly for the third grade beginners, which makes it more preferable among the 
third grades. On the other hand, it is observed that Vray for 3D Studio Max has been the most preferable rendering 
program among the fourth grade students even though it has a rather more complex interface, since the students 
become more experienced in rendering. 
The results of the questionnaire can be examined under three categories: problems and behaviours, content, and 
recommendations respectively. The most prominent problem that the students encounter is that they have to change 
their design due to their lack of knowledge and/or skilfulness in the digital visualization software. Therefore, they 
have to design their project to the extent that the software allows them, which cause frustration and they cannot fully 
get involved and integrated with the design process. Another significant result of the research is that the students 
immediately try to model their projects on the computer, instead of developing and detailing their concepts and 
drawings on paper. Accordingly, their designs are not well developed and evaluated as insufficient in terms of 
detailing and problem solution. Most of the students have difficulties about time management in design process 
because of that modelling and rendering processes take more time when compared with the others so half of the 
students do time management for studio courses by taking modelling and rendering stages into account. 
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Figure 1.Behaviour acquired for 3D modelling and digital visualization 
The second section of the questionnaire basically questions the students’ view on the content and timing of the 
courses and summer practices for 3D modeling and digital visualization. 70% of the students think that the timing of 
Computer in Design course is not proper, since it is given in the third year, which instead should be spread to the 
previous years so that the students get more advanced on the software and have less trouble with coping with them. 
Moreover, the content of the courses and most importantly the department as a source of 3D software education are 
found insufficient, where the students try to learn the software either by themselves or mostly with the help of their 
seniors or friends. 
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Figure 2. The timing of introducing the 3D modeling programs within the 4-year design education 
In the last section of the questionnaire, the recommendations of the students are evaluated. The most striking result 
in the whole questionnaire is that the students consider that the 3D modeling programs should be introduced 
immediately in the first year, or at least in the first year summer practice, so that their skills and command on the 
software is as advanced as possible. Another difficulty that the students encounter is that even though they start 
learning software in the first year summer practice, they do not use those knowledge on the second year at all, since 
the juries expecting hand drawings. Therefore their software knowledge is not kept fresh when they start the third 
grade. The results show that they are expecting an education model that spread the compressed digital education into 
4-year so that their ability to use the software will be developed progressively. Hence, it is recommended to divide 
Computer in Design course into two or three courses (computer in Design I, II or III) and it can be started from 
basics to advance for each program in each semester. Instead of providing excessively intensive summer practices, 
the model of the summer practices concerning software education should be changed and it may be given as a 
continuous non-credit course, which will either be graded as satisfactory or unsatisfactory. In order for the students 
to go through a better design process, another significant suggestion is that there should be a technical guide, an 
assistant, integrated with the design studios that will give instructions and feedback to the students in terms of digital 
visualization. By this way the students will use their time more properly and use software more consciously.  
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The results convey that the students use each other as a source to develop their knowledge on 3D modeling and 
digital visualization. Due to this, in order for the students to develop their skills and exchange knowledge, a model 
that integrates third and fourth grade students in various forms like workshops, participating competitions together, 
and cooperative project developments can be structured. 
2.3 Limitations 
Like any other research, this research also has few limitations in different stages and levels. First, interviews were 
conducted according to the availability of interviewees. Secondly, it was not possible to get results from all third and 
fourth year students due to the limited time and the accessibility of the students. Therefore proportionate sampling 
was made in order to get as accurate result as possible with the available students. 
Similarly, Likert Scale questions needed to be explained in less than a few sentences and it was not possible to ask 
complex questions that need to be explained in details. Moreover, several students did not answer the two questions 
and the final open-ended question, so the results for these questions might not be as diverse as others. Furthermore, 
during each academic year, mentioned courses in the questionnaire experience slight/huge evolution and changes. 
Therefore current third year students may not take exactly the same course that was given in previous year. In 
addition, the numbers of male and female participants are unbalanced which might affect the results. 
As a result, regardless of above limitations, in order to attain better results in both, METU Industrial design 
education and METU Industrial design student`s performance and implement the result of this study, further 
research and study is needed. 
References 
http://www.id.metu.edu.tr/index.php?option=com_cow_courses&task=&semester=&program=undergraduate&Itemid=314 
 
